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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to orally administrate pharmaceutical compositions containing a slightly water-solu- 
ble drug The pharmaceutical compositions for oral use according to the present invention are based on the character- 
istic properties of improved absorption from dige^ ^ 

Due to poor absorption of slightly water-soluble drugs, particularly dihydropyridine derivatives and ipoxygenase 
inhibitors, from digestive tract, there has been a strong demand for the development of pharmaceutcal formulatons 
which afford good absorption in clinical applications. In order to improve absorption, addition of an absorbefacent ana 
improvement of dosage form designs are necessary, and generally employed means of formulation are P"^nzaton rt 
crystals noncrystallization, addition of surfactants, cyclodextrin inclusion, emulsif.cat.on. dissolution .n polyethylene 
glycol and vegetable oil. However, none of these affords sufficient absorption from digestive tract 

in addition, dihydropyridine derivatives are specifically unstable to light, and for this reason, they are prepared into 
light-resistant preparations or colored preparations and stored in light-resistant containers. 

Further EP-A-0 179 583 discloses adsorption of anhydrous compositions comprising a poorly water-soluble drug 
and a surfactant onto an adsorber. However, sad adsorption is not associated with an improvement in stab.lrty of an 
unstable drug. 

20 SUMMARY OF THE INVENTION 

In an attempt to solve the aforementioned problems, an object of the present invention is to provide conditions 
containing a slightly water-soluble dihydropyridine derivative which improve absorption by oral adminisfrabw^other 
object of the invention is to provide compositions wherein an unstable dihydropyridine derivative * stabilized there n_ 

25 The present inventors have conducted intensive studies to provide effective absorption of a slightly water-soluble 
drug from digestive tract and found that excellent bioavailability (BA) in oral use and stability of the drug can be achieved 
when the slightly water-soluble drug is formulated into a non-micelle composition by adding a fatty acid monoglycer.de 
and/or a polyoxyethylenesorbitan fatty acid ester to the slightly water-soluble drug, or formulated into a composition by 
further adsorbing same onto a porous inorganic substance, and that the thus-obtained composition serves well as a 

30 pharmaceutical composition for oral use. , .„ ._ . 

The present invention has been completed on the basis of such findings, and the present invention relates to a 
pharmaceutical composition for oral administration comprising: 

(1) a slightly water soluble drug being a dihydropyridine derivative set forth below; 
35 (b) at least one surfactant selected from a fatty acid monoglyceride and a polyoxyethylenesorbitan fatty acid ester. 

and 

(c) a pharmaceutically acceptable porous inorganic substance. 
DETAILED DESCRIPTION OF THE INVENTION 

The slightly water-soluble drug in the invention is a dihydropyridine derivative which has a solubility of OJmg/ml or 
below in water and is pharmacologically active. Specifically, the dihydropyridine derivative is slightly absc rtrt by. ort 
administration, has BA (%) of 10 or below, preferably 5 or below, more preferably 3 or below, when orally altered 
after pulverization with a mortar Onto 200 mesh (75 urn) or below] and suspending same in an aqueoi*»lutK*rta5 
% sodium carboxymethylcellulose. and is easily dissolved in a fatty acid monoglyceride and a polyoxyethylenesorbitan 

fatty acid ester. 

The dihydropyridine derivate is a compound of the formula: 
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20 wherein 

R 1 , R 2 and R 3 are the same or different and are an alkyl, a cycloalkyl or an alkoxyalkyl; 

R 4 and R 5 are the same or different and are hydrogen, halogen, nitro, a halogenated alkyl, an alkylsulfonyl, a hal- 
ogenated alkoxy, an alkylsulfinyl, an alkyl, a cycloalkyl, an alkoxy, cyano, an alkoxycarbonyl or an alkylthio, provided 
25 that R 4 and R 5 are not hydrogen at the same time; 
X is a group of vinylene or azomethine; 
A is an alkylene; and 
Bis-N(R 6 ) 2 or 
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N-(CH) n -Ar 
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where 

R 6 and R 7 are respectively hydrogen, an alkyl, a cycloalkyl, an aralkyl, an aryl or pyridyl, Ar is an aryl or pyridyi and 
n is an integer of 0 to 2; 

or their acid addition salts (USP 4886819, EP 257 616). 

The alkyl represented by R 1 , R 2 or R 3 is preferably a lower alkyl having 1 to 6 carbon atoms, with further preference 
given to that having 1 to 4 carbon atoms. The lower alkyl may have a lower cycloalkyl having 3 to 6 carbon atoms on 
the alkyl terminal. As the cycloalkyl, a lower cycloalkyl having 3 to 6 carbon atoms is preferable. As the alkoxyalkyl, pre- 
ferred are those having 3 to 7 carbon atoms. 

The substituent represented by R 4 or R 5 is preferably at the 2- and/or 3-position to the binding site with the dihy- 
dropyridine ring. As the halogen at R 4 or R 5 , particularly preferred are fluorine or chlorine atom, and as the alkyl and 
cycloalkyl, preferred are those mentioned as R 1 to R 3 . The alkoxy and the alkylthio preferably possess a lower alkyl hav- 
ing 1 to 3 carbon atoms. 

As the alkoxycarbonyl, there may be mentioned those having 2 to 4 carbon atoms. The halogen in halogenides is 
exemplified by those mentioned above, and the halogenated alkyl and the halogenated alkoxy may be that where some 
of the hydrogen atoms are halogenated or all of the hydrogen atoms are halogenated. The alkyl in alkylsulfonyl and 
alkylsulfinyl includes those exemplified as R 1 to R 3 . 

As R 4 and R 5 , preferred are cyano and halogenated alkyl (specifically, trrfluoromethyl). 

The alkyl and the cycloalkyl represented by R 6 and R 7 include those exemplified as R 1 to R 3 . Phenyl alkyl is 
preferred as the aralkyl, and phenyl and naphthyl are preferred as aryl. These aromatic rings may have the same or dif- 
ferent substituents at an optional position. The substituents on the aromatic ring include those mentioned as R 4 and R 5 . 
The pyridyl includes 2-pyridyl, 3-pyridyl and 4-pyridyl, which may have the substituents mentioned above as R 4 and R 5 . 

The alkylene represented by A includes those having 2 to 4 carbon atoms, which may be a straight- or branched- 
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chain. 

The aryl and the pyridyl represented by Ar include those exemplified as R 6 and R 7 and may have the same substit- 
uents. 

The ring represented by 
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which is the 4-position substituent of dihydropyridine, means a benzene ring when X is vinylene (-CH=CH-) and pyridine 
when X is azomethine (-CH=N-). An optional position of the ring may bind to the 4-position of the dihydropyridine. 
The substituents R 4 and R 5 are preferably at the ortho- and/or meta-position to a carbon atom binding to the 4-posi- 
15 tion of the dihydropyridine. 

As such compounds, the following can be mentioned: 

o 2-(p-Dimethylaminophenyl)ethyl methyl 2,6-dimethyl-4-(4-cyano-2-pyridyl)-1 ,4-dihydropyridine-3.5-dicarboxylate 
and its hydrochloride 

20 o 2-(p-Dimethylaminophenyl)ethyl methyl 2,6-dimethyl-4-(2-trrf luoromethyl-3-pyridyl)-1 ,4-dihydropyndine-3,5<iicar- 

boxylate and its hydrochloride 
o 2-(p-Dibenzylaminophenyl)ethyl methyl 2,6-dimethyl-4-(4-cyano-2-pyridyl)-1 ,4-dihydropyridine-3,5-dicarboxylate 

and its hydrochloride 
o 2-(p-Dibenzylaminophenyl)ethyl methyl 2,6KlimethyM-(2-trifluoro 
25 boxylate and its hydrochloride 

o 2-[p-(4-Benzhydry!piperazino)phenyl]ethyl methyl 2,6-dimethyl-4-(4-cyano-2-pyrklyl)-1.4-dihydropyridine-3 ( 5- 

dicarboxylate and its hydrochloride 
o 2-[p-(4-Benzhydrylpiperazino)phenyl]ethyl methyl 2,6-dimethyl-4-(2-trifluoromethyl-3-pyridyl)-1 l 4-dihydropyndine- 

3,5-dicarboxylate and its fumarate 
30 o 2-[p-(4-Benzhydrylpiperazino)phenyl]ethyl methyl 2,6-dimethy1-4-(3-nitrophenyl)-1 ^-dihydropyndine-S.S-dicarbox- 

ylate and its hydrochloride 

The fatty acid monoglyceride is a monoester of fatty acid and glycerin where the fatty acid preferably has 14 to 28 
carbon atoms, more preferably 16 to 18 carbon atoms and the number of unsaturated bonds, particularly double bonds, 

35 when the fatty acid is unsaturated is 1 or 2. Specific examples of unsaturated fatty acid include palmitoleic acid, oleic 
acid linoleic acid and linolenic acid, and examples of saturated fatty acid include myristic acid, palmitic acid, stearic 
acid, behenic acid and heptacosanoic acid. As the fatty acid, those having the above carbon atoms may be used solely 
or in mixture, with preference given to unsaturated fatty acids. 

In the present invention, the fatty acid moiety of the polyoxyethylenesorbitan fatty acid ester preferably has 10 to 18 

40 carbon atoms, which is exemplified by polyoxyethylenesorbitan fatty acid esters such as polyoxyethylenesorbitan 
monooleate, polyoxyethylenesorbitan monostearate, polyoxyethylenesorbitan monopalmitate and polyoxyethylene- 
sorbitan monolaurate. 

Further, a nonionic surfactant other than the above-mentioned polyoxyethylenesorbitan fatty acid esters may be co- 
used, and examples of such surfactants include polyoxyethylenesorbit fatty acid ester, polyoxyethylene hydrogenated 
45 castor oil and polyglycerin fatty acid ester. 

The nonionic surfactant to be used in the present invention is not particularly limited and those acceptable as phar- 
maceutical additives may be used. The HLB value (hydrophile-lipophile balance) is preferably not less than 3, preferably 
10 to 20. 

The solubility of the slightly water-soluble drug in a fatty acid monoglyceride and a nonionic surfactant is 10-500 
so mg/ml. 

No limitation is posed on the porous inorganic substance of the present invention as long as the substance effi- 
ciently adsorbs the non-micelle compositions obtained by adding a fatty acid monoglyceride and/or a polyoxyethylene- 
sorbitan fatty acid ester and is pharmacologically acceptable, and examples include magnesium aluminate silicate, 
silicon dioxides such as light silicic acid anhydride and silicon dioxide hydrate. 
55 The proportion of each ingredient in the non-micelle compositions is not particularly limited but adjusted suitably 
depending on the kind of the slightly water-soluble drug. 

For example, when either the fatty acid monoglyceride or the polyoxyethylenesorbitan fatty acid ester is used solely, 
it is preferably used in an amount of 1 to 100 parts by weight, preferably 5 to 60 parts by weight per 1 part by weight of 
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the slightly water-soluble drug. When the fatty acid monoglyceride and the polyoxyethylenesorbitan fatty acid ester are 
used combinedly, they are preferably used in an amount of 1 to 1 00 parts by weight, preferably 1 0 to 50 parts by weight 
per 1 part by weight of the slightly water-soluble drug. 

Further, when a nonionic surfactant other than the polyoxyethylenesorbitan fatty acid ester is also used, a fatty acid 

5 monoglyceride and/or a polyoxyethylenesorbitan fatty acid ester and a nonionic surfactant are used in an amount of t 
to 100 parts by weight, preferably 10 to 50 parts by weight per 1 part by weight of the slightly water-soluble drug. 

In the pharmaceutical composition for oral administration prepared by adsorption onto the porous inorganic sub- 
stance, the porous inorganic substance is used in an amount of 1 to 100 parts by weight, preferably 2 to 10 parts by 
weight per 10 parts by weight of the aforementioned non-micelle composition comprising slightly water-soluble drug 

io and surfactant. 

The non-micelle compositions are normally prepared by dissolving a slightly water-soluble drug in a fatty acid 
monoglyceride and/or a polyoxyethylenesorbitan fatty acid ester, and a nonionic surfactant other than the polyoxyeth- 
ylenesorbitan fatty acid ester. Other additives such as stabilizers, antiseptics and extenders, may be further added to 
the composition. 

is The pharmaceutical, compositions of the invention prepared by adsorption onto a porous inorganic substance is 
normally in the form of powders and granules and the adsorption is conducted by a method known per se. That is, the 
pharmaceutical composition of the invention is prepared by mixing a non-micelle composition with a porous inorganic 
substance. The powders thus obtained may be formulated into powder preparations by adding an excipient for formu- 
lation such as mannitol, packed in capsules or tableted by a conventional method. 

20 

Example 1 

2-[p-(4-Benzhydrylpiperazinophenyl)ethyl methyl 2,6-dimethyl-4-(3-nrtrophenyl)-1 ,4-dihydropyridine-3,5-dicarboxy- 
late] hydrochloride (20.1 g) is added to unsaturated fatty acid monoglyceride (Kao, "Excel 0-95R", 650 g), followed by 
25 dissolution and stirring at 40°C to give a non-micelle solution. 

Example 2 

2-[p-(4-Benzhydrylpiperazinophenyl)ethyl methyl 2,6-dimethyl-4-(3-nitrophenyl)-1 ,4-dihydropyridine-3,5-dicarboxy- 
30 late] hydrochloride (20.1 g) is added to polyoxyethylenesorbitan monooleate (Nikko Chemical, TO-10M", 650 g), fol- 
lowed by dissolution and stirring at 40°C to give a non-micelle solution. 

Example 3 

35 2-[p-(4-Benzhydrylpiperazinophenyl)ethyl methyl 2,6-dimethyl-4-(3-nitropheny|)-1 ,4-dihydropyridine-3,5-dicarboxy- 
late] hydrochloride (20.1 g) is added to a mixture of unsaturated fatty acid monoglyceride (Kao, "Excel 0-95R") and 
polyoxyethylenesorbitan monooleate (Nikko Chemical, TO-10M") in a proportion of 1 :1 (650 g), followed by dissolution 
and stirring at 40°C to give a non-micelle solution. 

40 Example 4 

2-[p-(4-Benzhydrylpiperazinophenyl)ethyl methyl 2 l 6-dimethyl-4-(3-nitrophenyl)-1 ,4-dihydropyridine-3,5-dicarboxy- 
late] hydrochloride (20.1 g) is added to a mixture of unsaturated fatty acid monoglyceride (Kao, "Excel 0-95R") and pol- 
yethylene glycol (PEG 400) in a proportion of 1:1 (650 g), followed by dissolution and stirring at 40°C to give a non- 
45 micelle solution. 

Comparison Example 1 

2-[p-(4-Benzhydrylpiperazinophenyl)ethyl methyl 2,6-dimethyl-4-(3-nitrophenyl)-1 ,4<fihydropyridine-3,5-dicarboxy- 
50 late] hydrochloride (20.1 g) is added to polyethylene glycol (PEG 400, 650 g), followed by dissolution and stirring at 
40°C to give a non-micelle solution. 

Comparison Example 2 

55 2-[p-(4^Benzhydrylpiperazinophenyl)ethyl methyl 2,6<Jimetriyl-4-(3-nrtrophenyl)-1 ,4-dihydropyr*dine-3,5-dicart)Oxy- 
late] hydrochloride (10 g) is pulverized with a mortar and mixed with lactose (190 g) to give 200 g of a powder for cap- 
sules. 
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Example 5 

2-[p-(4-Benzhydrylpiperazinophenyl)ethyl methyl 2,6-d^^ 
late] hydrochloride (20.1 g) is added to unsaturated fatty acid monoglyceride (Kao. "Excel 0-95R . 650 g). triMdJf 
dissolution and stirring at 40°C to give a non-micelle solution. The thus-obtained solution (600 g and magnesiun alm, 
nate metasilicate (Fuji Kagaku Sangyo, "Neusilin US 2 ", 370 g) are mixed with a stimng-granulator. Thereto is added 
^SSSii Atype (30 g) formixing and stirring, followed by addition of purified water V*^™*™^ 
The granules are dried at 40°C for 17 hours with a forced-air drier and passed through a sieve of 355-75 urn (42-200 
mesh) to give 550 g of fine granules for capsules. 

Example 6 

2-[p-(4-Benzhydrylpiperazinophenyl)ethyl methyl 2,6-dimethyl-4.(3-nHrophenyO-1^ 
late] hydrochloride (20.1 g) is added to polyoxyethylenesorbitan monooleate (Nikko Chemical "TO-10M 1 550 g). w- 
lowed by dissolution and stirring at 40°C to give a non-micelle solution. The thus-obteined solution (600 g) and 
magnesium alminate metasilicate (Fuji Kagaku Sangyo. "Neusilin US*". 370 g) are rrnxed with a ^'"9;9™^ 
Thereto is added Carmellose sodium A type (30 g) for mixing and stirring, followed by addrt^ 
to give granules. The granules are dried at 40°C for 1 7 hours with a forced-air drier and passed through a s.eve 355-75 
urn (42-200 mesh) to give 550 g of fine granules for capsules. 

Example 7 

2-[p.(4-Benzhydrylpiperazinophenyl)ethyl meW ^ 
ylatel hydrochloride (20.1 g) is added to a mixture of unsaturated fatty acid monoglycer.de (Kao. Excel 0-95R i ) and 
pdyoxSenesorbL rrinooleate (Nikko Chemical, "TO-10M") in a proportion of 1:1 (650 g). followed * d~Uon 
and stirring at 40°C to give a non-micelle solution. The thus-obtained solution (600 g) ard rragnesium almina e me^ 
silicate (Fuji Kagaku Sangyo. "Neusilin US/. 370 g) are mixed with a stirring-granulator. Thereto is added Carmelite 
sodium A tipe (30 g) for mixing and stirring, followed by addition of purified water (250 mj to give 
ules are dried at 40°C for 1 7 hours with a forced-air drier and passed through a s.eve of 355-75 urn (42-200 mesh) to 
give 550 g of fine granules for capsules. 

Experiment Example 1 

Absorption by oral administration 

The absorption and stability of the pharmaceutical compositions as obtained in Examples 1 to 7 and Comparison 
Examples 1 and 2 are summarized in Table 1. . 

The absorption evaluation was conducted as follows. That is. a composition of the present invention was adm me- 
tered to a beagle weighing about 10 kg after fasted for 20 hours before the administration .n a dose of 3 mg/0.1 m /kg. 
and sample blood was taken from radialis cutaneous vein at given time intervals up to 24 hours after the ^station 
The plasma of the Wood sample was centrifuged, deproteinized with acetonHrile and determined by high 
liquid chromatography (HPLC) using a reversed-phase column [ODS (C 18 ), 4 n. 3.9 0 x 150 mm. Japan Waters]. The 
BA% was estimated on the basis of the blood concentration. 



45 




Table 1 








Additives used 


Absorption (BA%) 




Ex. 1 


Excel 0-95R 


26.0 


so 


Ex.2 


TO-10M 


24.3 




Ex.3 


Excel O-95R+TO-10M (1:1) 


25.6 




Ex.4 


PEG400+Excel 0-95R (1:1) 


21.7 




Ex.5 


Excel 0-95R/Neusilin 


23.0 


55 


Ex.7 


Excel O-95R+TO-10M (1:1)/Neusilin 


29.4 




Comp. Ex. 1 


PEG 400 


1.2 
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Table 1 (continued) 





Additives used 


Absorption (BA%) 


Comp. Ex. 2 


no additive 


0.3 



Experiment Example 2 

Stability of the pharmaceutical composition of the invention 

10 Using the pharmaceutical compositions as prepared in Examples 5 to 7, the stability was examined by a storage 
test at 40°C. The content of analogous substance and appearance 4 weeks later are summarized in Table 2. 



Table 2 



Additives used 


Stability (60°C, 4 weeks) 




content of analogous 
substance (%)* 


appearance 


Excel 0-95R/Neusilin (Ex. 5) 


2.9 


colored 


TO-10M/Neusilin (Ex. 6) 


1.2 


no change 


Excel 0-95R + TO-10M (1:1)/Neusilin (Ex. 7) 


1.6 


no change 



* : dihydropyridine decomposing substance 

25 

The pharmaceutical compositions for oral administration of the present invention markedly improve absorption of 
slightly water-soluble drugs such as dihydropyridine etc. as evidenced in Experiment Example 1 and the stability of the 
slightly water-soluble drugs in a powdery form is excellent as evidenced in Experiment Example 2. 

The use of the pharmaceutical compositions for oral administration of the present invention enables decreasing of 
30 the dose amount of slightly water-soluble drugs, which eventually leads to alleviation of pains and side effects on the 
part of patients. 

Claims 

35 Claims for the following Contracting States : BE, CH, DE, DK, FR, GB, IT, LI, NL, SE 



1 . A pharmaceutical composition for oral administration comprising: 

(a) a slightly water-soluble drug being a dihydropyridine derivative of the formula 



40 
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50 
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R'OOC 



COO -A 




AnA 

R l H R 3 



wherein 
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R 1 , R 2 and R 3 are the same or different and are an alkyl, a cycloalkyl or an alkoxyalkyl; 

R 4 and R 5 are the same or different and are hydrogen, halogen, nitro, a halogenated alkyl. an alkylsuHonyl, 

a halogenated alkoxy, an alkylsutfinyl, a n alkyl, a cycloalkyl. an alkoxy. cyano, an alkoxycarbonyl or an 

alkylthio, provided that R 4 and R 5 are not hydrogen at the same time; 

X is a group consisting of vinylene or azomethine; 

A is an alkylene; and 

B is -N(R 6 ) 2 or 

-N N-{CH) n -Ar 
R 7 



where 

R 6 and R 7 are respectively hydrogen, an alkyl, a cycloalkyl, an aralkyl, an aryl or pyridyl, Ar is an aryl or 
pyridyl and n is an integer of 0 to 2; 
or their acid addition salts. 

(b) at least one surfactant selected from fatty acid monoglyceride and polyoxyethylenesorbitan fatty acid ester, 
and 

(c) a porous inorganic substance. 

2. A pharmaceutical composition for oral administration as claimed in Claim 1 . wherein the slightly water-soluble drug 
has bioavailability (%) of 10 or below, when orally administered after pulverization into 200 mesh (75 ^m) or below 
and suspending same in an aqueous solution of 0.5% sodium carboxymethylcellulose. 

3. A pharmaceutical composition for oral administration as claimed in Claim 1 , which is obtained by (a) dissolving the 
slightly water-soluble drug in a surfactant to prepare a non-micelle composition and (b) adsorbing the non-micelle 
composition of step (a) onto the porous inorganic substance. 

4. A pharmaceutical composition for oral administration as claimed in Claim 1 , wherein the slightly water-soluble drug 
is selected from 

2-(p-Dimethylaminophenyl)ethyl methyl 2,6-dimethyl-4-(4-cyano-2-pyridy^ 
late and its hydrochloride, 

2-(p-Dimethylaminophenyl)ethyl methyl 2,6-dimethyl-4-(2-trifluoromethyl-3-pyridyl)-1 ,4-dihydropyridine-3,5- 
dicarboxylate and its hydrochloride. 

2-(p-Dibenzylaminophenyl)ethyl methyl 2,6-dimethyl-4-(4-cyano-2-pyridyl)-1.4-dihydropyridine-3,5-<Jicarboxy- 
late and its hydrochloride. 

2-(p-Dibenzylaminophenyl)ethyl methyl 2,6-di methyl -4-(2-tr if luoromethyl-3-pyridyl)-1 ,4-dihydropyridine-3,5- 
dicarboxylate and its hydrochloride, 

2-[p-(4-Benzhydrylpiperazino)phenyl]ethyl methyl 2,6-dimethyl-4-(4-cyano-2-pyridyl)-1.4Klihydropyridine-3.5- 
dicarboxylate and its hydrochloride, 

2-[p-(4-Benzhydrylpiperazino)phenyl]ethyl methyl 2,6-dimethyl-4-(2-trrfluorome%l-3-pyridyl)-1,4-dihydropyrid- 
ine-3,5<licarboxylate and its fumarate, and 

2-[p-(4-Benzhydrylpiperazino)phenyI]ethyl methyl 2,6-dimethyl-4-(3-nitrophenyl)-1.4<Jihydropyridine-3,5- 
dicarboxytate and its hydrochloride. 

5. A pharmaceutical composition for oral administration as claimed in Claim 1 . wherein the fatty acid monoglyceride 
is of a fatty acid having 14 to 28 carbon atoms. 

6. A pharmaceutical composition for oral administration as claimed in Claim 5, wherein the fatty acid having 14 to 28 
carbon atoms is selected from palrrVrtoleic acid, oleic acid, linoleic acid and linolenic acid. 

7. A pharmaceutical composition for oral administration as claimed in Claim 1, wherein the polyoxyethylenesorbitan 
fatty acid ester is of a fatty acid having 10 to 18 carbon atoms. 
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8. A pharmaceutical composition for oral administration as claimed in Claim 7, wherein the fatty acid having 10 to 18 
carbon atoms is selected from polyoxyethylenesorbitan fatty acid esters such as poiyoxyethylenesorbitan 
monooleate, polyoxyethylenesorbitan monostearate, polyoxyethylenesorbitan monopalmitate and polyoxyethylene- 
sorbitan monolaurate. 

5 

9. A pharmaceutical composition for oral administration as claimed in Claim 1 , wherein a nonionic surfactant other 
than the polyoxyethylenesorbitan fatty acid ester is added. 

10. A pharmaceutical composition for oral administration as claimed in Claim 9, wherein the nonionic surfactant has 
10 HLB (hydrophi I e-l ipophi le balance) of not less than 3. 

11. A pharmaceutical composition for oral administration as claimed in Claim 9, wherein the nonionic surfactant is 
selected from polyoxyethylenesorbit fatty acid ester, polyoxyethylene hydrogenated castor oil and polyglycerin fatty 
acid ester. 

15 

12. A pharmaceutical composition for. oral administration as claimed in Claim 1, wherein the fatty acid monoglyceride 
and/or the polyoxyethylenesorbitan fatty acid ester is used in an amount of 1 to 100 parts by weight per 1 part by 
weight of the slightly water-soluble drug. 

20 13. A pharmaceutical composition for oral administration as claimed in Claim 9, wherein the fatty acid monoglyceride 
and the nonionic surfactant other than polyoxyethylenesorbitan fatty acid ester are used in an amount of 1 to 100 
parts by weight per 1 part by weight of the slightly water-soluble drug. 

14. A pharmaceutical composition for oral administration as claimed in Claim 1 , wherein the surfactant is a combination 
25 of fatty acid monoglyceride and polyoxyethylenesorbitan fatty acid ester. 

15. A pharmaceutical composition for oral administration as claimed in Claim 3, wherein the porous inorganic sub- 
stance is mixed in an amount of 1 to 100 parts by weight per 10 parts by weight of the non-micelle composition. 

30 16. A pharmaceutical composition for oral administration as claimed in Claim 1, wherein the porous inorganic sub- 
stance is selected from magnesium aluminate silicate and silicon dioxide. 

Claims for the following Contracting State : ES 



35 1 . A process for preparing a pharmaceutical composition for oral administration comprising: 
(a) a slightly water-soluble drug being a dihydropyridine derivative of the formula 



40 




55 

wherein 



R 1 , R 2 and R 3 are the same or different and are an alkyl. a cycloalkyl or an alkoxyalkyi; 
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R 4 and R 5 are the same or different and are hydrogen, halogen, nitro. a halogenated alkyl, an alkylsulfonyl, 
a halogenated alkoxy, an alkylsulfinyl, an alkyl, a cycloalkyl, an alkoxy, cyano, an alkoxycarbonyl or an 
alkylthio, provided that R 4 and R 5 are not hydrogen at the same time; 
X is a group consisting of vinylene or azomethine; 
A is an alkylene; and 
B is -N(R 6 ) 2 or 

-N N-(CH)„-Ar 
R 7 



15 



where 

R 6 and R 7 are respectively hydrogen, an alkyl, a cycloalkyl, an aralkyl. an aryl or pyridyl, Ar is an aryl or 
pyridyl and n is an integer of 0 to 2; 
or their acid addition salts, 

(b) at least one surfactant selected from fatty acid monoglyceride and polyoxyethylenesorbitan fatty acid ester, 

20 and 

(c) a porous inorganic substance, which process comprises 

(i) dissolving the slightly water-soluble drug in a surfactant to prepare a non-micelle composition and 

(ii) adsorbing the non-micelle composition of step (i) onto the porous inorganic substance. 



25 



2 A process as claimed in claim 1 , wherein the slightly water-soluble drug has bioavailability (%) of 1 0 or below, when 
orally administered after pulverization into 200 mesh (75 urn) or below and suspending same in an aqueous solu- 
tion of 0.5% sodium carboxymethylcellulose. 

30 3. A process as claimed in claim 1 , wherein the slightly water-soluble drug is selected from: 

2-(p-Dimethylaminophenyl)ethyl methyl 2,6-dimethyl-4-(4-cyano-2-pyridyl)-1 ,4-dihydropyridine-3,5Kjicarboxy- 

late and its hydrochloride, . 
2-(p-Dimethylaminophenyl)ethyl methyl 2,6-dimethyl-4-(2-trif luoromethyl-3-pyridyl)-1 ,4<Jihydropyridine-3,5- 

35 dicarboxylate and its hydrochloride, 

2-(p-Dibenzylaminophenyl)ethyl methyl 2,6-dimethyl-4-(4-cyano-2-pyridyl)-1 ,4-d.hydropyndine-3,5Klicarboxy- 

late and its hydrochloride, 

2-(p-Dibenzylaminophenyl)ethyl methyl 2,6-dimethyl-4-(2-trrf luoromethyl-3-pyridyl)-1 ,4-dihydropyridine«3,5- 
dicarboxylate and its hydrochloride, 
40 2-[p-(4-Benzhydrylpiperazino)phenyl]ethyl methyl 2,6-dimethyl-4-(4-cyano-2-pyridyl)-1 ,4<iihydropyridine-3,5- 

dicarboxylate and its hydrochloride, A ^ w 

2-[p-(4-Benzhydrylpiperazino)phenyl]ethyl methyl 2,6-dimethyl-4-(2-trifluoromethyl-3-pyndyl)-1,4<iihydropyrid- 

ine-3,5-dicarboxylate and its fumarate, and + 0 c 

2-[p-(4-Benzhydrylpiperazino)phenyl]ethyl methyl 2,6-dimethyl-4-(3-nitrophenyl)-1,4<jihydropyridine-3,5- 

45 dicarboxylate and its hydrochloride. 

4. A process as claimed in Claim 1, wherein the fatty acid monoglyceride is of a fatty acid having 14 to 28 carbon 
atoms. 

so 5. A process as claimed in Claim 4, wherein the fatty acid having 14 to 28 carbon atoms is selected from palmitoleic 
acid, oleic acid, linoleic acid and linolenic acid. 

6. A process as claimed in Claim 1 , wherein the polyoxyethylenesorbitan fatty acid ester is of a fatty acid having 10 to 
18 carbon atoms. 



55 



7 A process as claimed in Claim 6, wherein the fatty acid having 10 to 18 carbon atoms is selected from polyoxyeth- 
ylenesorbitan fatty acid esters such as polyoxyethylenesorbitan monooleate, polyoxyethylenesorbitan monostear- 
ate. polyoxyethylenesorbitan monopalmitate and polyoxyethylenesorbitan monolaurate. 



10 



EP 0 448 091 B1 



8. A process as claimed in Claim 1, wherein a nonionic surfactant other than the polyoxyethylenesorbitan fatty acid 
ester is added. 



9. A process as claimed in Claim 8, wherein the nonionic surfactant has HLB (hydrophile-lipophile balance) of not less 
5 than 3. 

10. A process as claimed in Claim 8, wherein the nonionic surfactant is selected from polyoxyethylenesorbit fatty acid 
ester, polyoxyethylene hydrogenated castor oil and polyglycerin fatty acid ester. 

w 1 1 . A process as claimed in Claim 1 , wherein the fatty acid monoglyceride and/or the polyoxyethylenesorbitan fatty acid 
ester is used in an amount of 1 to 100 parts by weight per 1 part by weight of the slightly water-soluble drug. 

12. A process as claimed in Claim 8, wherein the fatty acid monoglyceride and the nonionic surfactant other than poly- 
oxyethylenesorbitan fatty acid ester are used in an amount of 1 to 100 parts by weight per 1 part by weight of the 

75 slightly water-soluble drug. 

13. A process as claimed in Claim 1, wherein the surfactant is a combination of fatty acid monoglyceride and polyox- 
yethylenesorbitan fatty acid ester. 

20 14. A process as claimed in Claim 1, wherein the porous inorganic substance is mixed in an amount of 1 to 100 parts 
by weight per 10 parts by weight of the non-micelle composition. 



25 



30 



15. A process as claimed in Claim 1, wherein the porous inorganic substance is selected from magnesium aluminate 
silicate and silicon dioxide. 

Patentanspruche 

Patentanspruche fur folgende Vertragsstaaten : BE, CH, DE, DK, FR, GB, IT, LI, NL, SE 

1. Pharmazeutische Zusammensetzung fur orale Verabreichung, umfassend: 

(a) ein in Wasser schwerlosliches Medikament, bei dem es sich urn ein Dihydropyridin-Derivat der Formel 



35 



40 



45 



R l 00C 




C00 -A 




50 
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handelt, wobei 

R 1 , R 2 und R 3 gleich Oder verschieden sind und ein Alkyf, Cycloalkyl oder AlkoxyalkyI darstellen, 

R 4 und R 5 gleich oder verschieden sind und Wasserstoff, Halogen, Nitro. halogeniertes Alkyl, Alkylsulfo- 
nyl, halogeniertes Alkoxy, Alkylsurfinyl, Alkyl, Cycloalkyl, Alkoxy, Cyan, Alkoxycarbonyl oder Alkyfthio dar- 
stellen, mit der MaBgabe, daB R 4 und R 5 nicht gleichzeitig Wasserstoff sind, 
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X eine Vinylen- oder Azomethingruppe ist, 
A ein Alkylen ist und 
B -N(R 6 ) 2 Oder 



ist, wobei 

R 6 und R 7 jeweils Wasserstoff, Alkyl, Cycloalkyl, Aralkyl, Aryl oder Pyridyl sind, Ar Aryl oder Pyridyl ist und 
n eine ganze Zahl von 0 bis 2 ist; 
oder deren S&ureadditionssalze; 

(b) wenigstens ein Tensid, das aus FettsSuremonoglycerid und Polyoxyethylensorb'rtanfettsaureester ausge- 
wahlt ist; sowie 

(c) eine porose anorganische Substanz. 

Pharmazeutische Zusammensetzung fur orale Verabreichung gemaB Anspruch 1 , wobei das in Wasser schwerlos- 
liche Medikament eine BioverfOgbarkeit (%) von 10 oder weniger besitzt, wenn es nach der Pulverisierung zu 200 
mesh (75 urn) oder kleiner und Suspendieren des Pulvers in einer waBrigen Losung von 0,5% Natriumcaiboxyme- 
thylcellulose oral verabreicht wird. 

Pharmazeutische Zusammensetzung fur orale Verabreichung gemaB Anspruch 1, die man erhait durch (a) AuflO- 
sen des in Wasser schwerlGslichen Medikaments in einem Tensid unter Bildung einer Nicht-Micellen-Zusammen- 
setzung und (b) Adsoibieren der Nicht-Micellen-Zusammensetzung von Schritt (a) an der por6sen anorganischen 
Substanz. 

Pharmazeutische Zusammensetzung fur orale Verabreichung gemaB Anspruch 1 , wobei das in Wasser schwerlos- 
liche Medikament ausgewahlt ist aus 

2-(p-Dimethy1arrinophenyO 
und seinem Hydrochlorid, 

2-(p-Dimethylaminophenyl)ethylmethyl-2,6<limethyl-4-(2-trHluormethyl-3-pyridyl)^ 

boxylat und seinem Hydrochlorid. 
2.(p-Dibenzylaminopheny0ethylmethyl-2 i &dimethyl-^ 
und seinem Hydrochlorid, 
2-(p-DibenzylaminophenyQeW 
boxylat und seinem Hydrochlorid, 

2-[p-(4-Benzhydrylpiperazino)phenyl]ethylmethyl-2,6^imethyl-4-(4<yan-2-pyridyO-1,4^ 
dicarboxylat und seinem Hydrochlorid, 
2 .[p-(4-Benzhydrylpiperazino)phenyQethy^ 
din-3,5<licarboxylat und seinem Fumarat sowie 

2.[p-(4-Benzhydrylpiperazino)phenyl]ethylmethyl-2,6<limethyl^-(3-nitrophenyl)O l 4KJih 
boxylat und seinem Hydrochlorid. 

Pharmazeutische Zusammensetzung fur orale Verabreichung gemaB Anspruch 1 , wobei das Fettsauremonoglyce- 
rid von einer Fettsaure mit 14 bis 28 Kohlenstoffatomen abgeleitet ist. 

Pharmazeutische Zusammensetzung fur orale Verabreichung gemaB Anspruch 5, wobei die Fettsaure mit 14 bis 
28 Kohlenstoffatomen aus Palmitoleinsaure, Oleinsaure, Linolsaure und Unolensdure ausgewahlt ist. 
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7. Pharmazeutische Zusammensetzung fur orale Verabreichung gemaB Anspruch 1 , wobei der Polyoxyethylensorbi- 
tanf ettsaureester von einer Fettsaure mit 1 0 bis 1 8 Kohlenstoffatomen abgeleitet 1st. 

8. Pharmazeutische Zusammensetzung fur orale Verabreichung gemaB Anspruch 7, wobei die Fettsaure mit 10 bis 
18 Kohlenstoffatomen aus Polyoxyethylensorbitanfettsaureestern wie Polyoxyethylensorbitanmonooleat, Polyoxye- 
thylensorbitanmonostearat, Polyoxyethylensorbitanmonopalmitat und Polyoxyethylensorbitanmonolaurat ausge- 
wahftist. 

9. Pharmazeutische Zusammensetzung for orale Verabreichung gemaB Anspruch 1, wobei ein anderes nichtioni- 
sches Tensid als der Polyoxyethylensorbitanfettsaureester hinzugefugt wird. 

10. Pharmazeutische Zusammensetzung fur orale Verabreichung gemaB Anspruch 9, wobei das nichtionische Tensid 
einen HLB-Wert (Hydrophil-Lipophil-Gleichgewicht) von nicht weniger als 3 besitzt 

11. Pharmazeutische Zusammensetzung fur orale Verabreichung gemaB Anspruch 9, wobei das nichtionische Tensid 
aus Polyoxyethylensorbitfettsaureester, Polyoxyethylen-hydriertem-RicinusCI und Polyglycerinf ettsaureester aus- 
gewahlt ist. 

1 2. Pharmazeutische Zusammensetzung fur orale Verabreichung gemaB Anspruch 1 , wobei das Fettsauremonoglyce- 
rid und/oder der Polyoxyethylensorbitanfettsaureester in einer Menge von 1 bis 100 Gewichtsteilen pro 1 Gewichts- 
teil des in Wasser schwerlGslichen Medikaments verwendet wird. 

13. Pharmazeutische Zusammensetzung fur orale Verabreichung gemaB Anspruch 9, wobei das Fettsauremonoglyce- 
rid und das andere nichtionische Tensid als Polyoxyethylensorbitanf ettsaureester in einer Menge von 1 bis 100 
Gewichtsteilen pro 1 Gewichtsteil des in Wasser schwerlfislichen Medikaments verwendet werden. 

14. Pharmazeutische Zusammensetzung fur orale Verabreichung gemaB Anspruch 1, wobei das Tensid eine Kombi- 
nation von Fettsauremonoglycerid und Polyoxyethylensorbitanfettsaureester ist. 

15. Pharmazeutische Zusammensetzung fur orale Verabreichung gemaB Anspruch 3, wobei die porOse anorganische 
Substanz in einer Menge von 1 bis 100 Gewichtsteilen pro 10 Gewichtsteile der Nicht-Micellen-Zusammensetzung 
zugemischt wird. 

16. Pharmazeutische Zusammensetzung fur orale Verabreichung gemaB Anspruch 1 , wobei die porOse anorganische 
Substanz aus Magnesiumaluminatsilicat und Siliciumdioxid ausgewahlt ist. 

PatentansprOche fOr folgenden Vertragsstaat : ES 

1. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung fur orale Verabreichung, umfassend: 
(a) ein in Wasser schwerldsliches Medikament, bei dem es sich urn ein Dihydropyridin-Derivat der Formel 
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handelt, wobei 



R 1 . R 2 und R 3 gleich oder verschieden sind und ein Alkyl, Cycloalkyl oder Alkoxyalkyl darstellen, 

R 4 und R 5 gleich oder verschieden sind und Wasserstoff. Halogen, Nitro, halogeniertes Alkyl, Alkylsulfo- 
nyl, halogeniertes Alkoxy, AlkylsuHinyl, Alkyl, Cycloalkyl, Alkoxy, Cyan, Alkoxycarbonyl oder Alkylthio dar- 
stellen, mit der MaBgabe, daB R 4 und R 5 nicht gleichzeitig Wasserstoff sind, 

X eine Vinylen- oder Azomethingruppe ist, 

A ein Alkylen ist und 

B -N(R 6 ) 2 oder 



-N N-(CH).-Ar 
R 1 



ist, wobei 

R 6 und R 7 jeweils Wasserstoff, Alkyl, Cycloalkyl. Aralkyl, Aryl oder Pyridyl sind, Ar Aryl oder Pyridyl ist und 
n eine ganze Zahl von 0 bis 2 ist; 
oder deren Saureadditionssalze; 

(b) wenigstens ein Tensid, das aus FettsSuremonoglycerid und Polyoxyethylensorbitanfettsaureester ausge- 
wahlt ist; sowie 

(c) eine porose anorganische Substanz, wobei das Verfahren (i) das Auflosen des in Wasser schwerlfislichen 
Medikaments in einem Tensid unter Bildung einer Nicht-Micellen-Zusammensetzung und (ii) das Adsorbieren 
der Nicht-Micellen-Zusammensetzung von Schritt (i) an der porosen anorganischen Substanz umfaBt. 

Verfahren gemaB Anspruch 1, wobei das in Wasser schwerlosliche Medikament eine Bioverfugbarkeit (%) von 10 
oder weniger bestet, wenn es nach der Pulverisierung zu 200 mesh (75 *im) oder Weiner und Suspendieren des 
Pulvers in einer waBrigen Losung von 0,5% Natriumcarboxymethylcellulose oral verabreicht wird. 

Verfahren gemaB Anspruch 1, wobei das in Wasser schwerlosliche Medikament ausgewahrt ist aus 

2-(p-Dimethylaminophenyl)eW^ 
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und seinem Hydrochlorid, 
2-(p-Dimethylaminophenyl)ethyl^ 
boxylat und seinem Hydrochlorid, 
2-(p-Dibenzylaminophenyl)ethylmethyl-2,^ 
und seinem Hydrochlorid, 

2-(p-Dibenzylaminophenyl)etriylmethyl-2 ( 6-dimethyl-4-(2-trrfluormethyl-3-pyridyl)-1,4KJihydropyrW 

boxylat und seinem Hydrochlorid, 

2-[p-(4-Benzhydrylpiperazino)phenyl]ethylme^ 

dicarboxyiat und seinem Hydrochlorid, 

2-[p-(4-Benzhydrylpiperazino)phenyl]ethylmethyl-2,6^ 

din-3,5-dicarboxylat und seinem Fumarat sowie 

2-[p-(4-Benzhydrylpiperazino)phenyl]ethylmethyl-2,^^ 

boxylat und seinem Hydrochlorid. 

4. Verfahren gemaB Anspruch 1 , wobei das Fettsauremonoglycerid von einer Fettsaure mit 14 bis 28 Kohlenstoffato- 
men abgeleitet ist. 

5. Verfahren gemaB Anspruch 4, wobei die Fettsaure mit 14 bis 28 Kohlenstoffatomen aus Palmitoleins&ure, Olein- 
saure, Linolsdure und Linolensdure ausgewahrt ist. 

6. Verfahren gemaB Anspruch. 1 , wobei.der PolyoxyethylensorbitanfettsSureester von einer Fettsaure mit 10 bis 18 
Kohlenstoffatomen abgeleitet ist. 

7. Verfahren gemaB Anspruch 6, wobei die Fettsaure mit 1 0 bis 1 8 Kohlenstoffatomen aus Polyoxyethylensorbitanfett- 
sSureestern wie Polyoxyethylensorbitanmonooleat, Polyoxyethylensorbitanmonostearat, Polyoxyethylensorbitan- 
monopalmitat und Polyoxyethylensorbitanmonolaurat ausgewahrt ist. 

8. Verfahren gemaB Anspruch 1, wobei ein anderes nichtionisches Tensid als der Polyoxyethylensorbitanfettsau- 
reester hinzugefQgt wird. 

9. Verfahren gemaB Anspruch 8, wobei das nichtionische Tensid einen HLB-Wert (Hydrophil-Upophil-Gleichgewicht) 
von nicht weniger als 3 besitzt 

10. Verfahren gemaB Anspruch 8, wobei das nichtionische Tensid aus Polyoxyethylensorbitfettsaureester, Polyoxye- 
thylen-riydriertem-RicinusGI und Polyglycerinfettsflureester ausgewahrt ist 

11. Verfahren gemaB Anspruch 1, wobei das Fettsauremonoglycerid und/oder der Polyoxyethylensorbitanfettsau- 
reester in einer Menge von 1 bis 100 Gewichtsteilen pro 1 Gewichtsteil des in Wasser schwerlOsIichen Medika- 
ments verwendet wird. 

12. Verfahren gemaB Anspruch 8, wobei das Fettsauremonoglycerid und das ahdere nichtionische Tensid als 
Polyoxyethylensorbitanfettsaureester in einer Menge von 1 bis 100 Gewichtsteilen pro 1 Gewichtsteil des in Wasser 
schwerioslichen Medikaments verwendet werden. 

1 3. Verfahren gemaB Anspruch 1 , wobei das Tensid eine Kombination von Fettsauremonoglycerid und Polyoxyethylen- 
sorbitanfettsaureester ist. 

14. Verfahren gemaB Anspruch 1, wobei die porfise anorganische Substanz in einer Menge von 1 bis 100 Gewichts- 
teilen pro 10 Gewichtsteile der Nicht-Micellen-Zusammensetzung zugemischt wird. 

15. Verfahren gemaB Anspruch 1, wobei die porOse anorganische Substanz aus Magnesiumaluminatsilicat und Silici- 
umdioxid ausgewahrt ist 

Revendicatlons 

Revendications pour les Etats contractants suivants : BE, CH, DE, DK, FR, GB, IT, LI, NL, SE 

1 . Composition pharmaceutique pour Padministration orale comprenant : 
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(a) un medicament I6g6rement soluble dans I'eau qui est un derive de dihydropyridine de formule 



R'OOC 




dans laquelle 



R 1 , R 2 et R 3 sont identiques ou differents et represented un alkyle, un cycloalkyle ou un alcoxyalkyle ; 
R 4 et R 5 sont identiques ou difterents et represented un hydrogdne, un halog^ne, un nitro, un alkyle 
halog6n6, un alkylsulfonyle, un alcoxy halogene, un alkylsulf inyle, un alkyle, un cyclo-alkyle. un alcoxy, un 
cyano, un alcoxycarbonyle ou un alkylthio, k condition que R 4 et R 5 ne represented pas un hydrogene en 
m§me temps ; 

X est un groupe constituG de vinylfcne ou d'azomethine ; 
A est un alkytene ; et 
B reprGsente -N(R 6 ) 2 ou 



uu 

R 6 et R 7 represented effectivement un hydrog^ne, un alkyle. un cycloalkyle. un aralkyle. un aryle ou un 
pyridyle, Ar est un aryle ou un pyridyle et n est un nombre entier compris errtre 0 et 2 ; 
ou ses sets d'addition d'acide, 

(b) au moins un agent tensio-actif choisi parmi tes monoglyc6rides d'acide gras et les esters d'acide gras de 
polyoxy6thyiene sorbitane, et 

(c) une substance inorganique poreuse. 

2. Composition pharmaceutique pour I'administration orale selon la revendication 1, dans laquelle le medicament 
l£g£rement soluble dans I'eau possdde une biodisponibilite (%) egale ou interieure k 10, lorsqu'il est administnS par 
voie orale aprfcs pulverisation en une taille de 75 urn (200 mesh) ou en<jessous et il est mis en suspension dans 
une solution aqueuse de caiboxymethylcellulose sodique d 0,5%. 

3. Composition pharmaceutique pour administration orale selon la revendication 1 , que Ton obtient en (a) dissolvant 
le medicament legerement soluble dans I'eau dans un agent tensio-actif pour preparer la composition non-micelle 
et (b) adsorbant la composition non-micelle de l'6tape (a) sur la substance inorganique poreuse. 

4. Composition pharmaceutique pour administration orale selon la revendication 1 , dans laquelle le medicament I6g&- 
rement soluble dans I'eau est choisi parmi 

le 2-(p-dimethylaminophenyl)ethyl methyl 2,6-dimethyl-4-(4-cyano-2-pyridyl)-1 ,4-dihydropyridine-3,5-dicar- 



-N N-(CH) h -Ar 

\ / I 

R 1 



ou 
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boxylate et son chlorhydrate, 

le 2-(p-dimethylaminophenyl)ethyl methyl 2,6-dim6thyl-4-(2-trifluorom6thyl-3-pyridyl)-1 ,4-dihydropyridine-3,5- 
dicarboxylate et son chlorhydrate, 

le 2-(p-dibenzylaminoph6nyl)6thyi methyl 2,6-dim6thyl-4-(4-cyano-2-pyridyl)-1 ( 4-dihydropyridine-3,5-dicar- 
boxylate et son chlorhydrate, 

le 2-(p-dibenzy!aminoph6nyl)6thyl methyl 2 l 6-dim6thyl-4-(2-trrfluorom6thyl-3i)yridyl)-1,4«dihydropyridine-3 > 5- 
dicarboxylate et son chlorhydrate, 

le 2-[p-(4-benzhydrylpiperazino)phenyl)6thyl methyl 2,6-dimethyl-4-(4-cyano-2-pyridy0-1,4-dihydropyridine- 
3,5-dicarboxylate et son chlorhydrate, 

le 2-[p-(4-benzhydrylpip6razino)phenyl)ethyl methyl 2,6-dim6thyl-4-(2-trifluoromethyl-3-pyridyl)-1 ,4-dihydropy- 
ridine-3,5-dicarboxylate et son fumarate, et 

le 2-[p-(4-ben2hydry!pip6razino)ph6nyl)ethyl methyl 2,6<lim6thyl-4-(3-nrtroph6nyl)-1,4-dihydropyridine-3,5- 
dicarboxylate et son chlorhydrate. 

15 5. Composition pharmaceutique pour administration orale selon la revendication 1, dans laquelle le monoglyceride 
d'acide gras est un monoglyceride d'un acide gras ayant de 14 a 28 atomes de carbone. 

6. Composition pharmaceutique pour administration orale selon la revendication 5, dans laquelle I'acide gras ayant 
de 14 a 28 atomes de carbone est choisi parmi I'acide palmitoleique, I'acide oleique, I'acide linoieique et I'acide 

20 linoleniqua 

7. Composition pharmaceutique pour administration orale selon la revendication 1 , dans laquelle Tester d'acide gras 
de polyoxyethylene sorbitane est un ester d'un acide gras ayant de 10 a 18 atomes de carbone. 

25 8. Composition pharmaceutique pour administration orale selon la revendication 7, dans laquelle I'acide gras ayant 
de 10 a 18 atomes de carbone est choisi parmi les esters d'acides gras de polyoxy ethylene sorbitane comme le 
monooleate de polyoxyethylene sorbitane, le monostearate de polyoxyethylene sorbitane, le monopalmitate de 
polyoxyethylene sorbitane et le monolaurate de polyoxyethylene sorbitane. 

30 9. Composition pharmaceutique pour adminsrtration orale selon la revendication 1 , dans laquelle on ajoute un agent 
tensio-actif non ionique autre que Tester d'acide gras de polyoxyethylene sorbitane. 

10. Composition pharmaceutique pour administration orale selon la revendication 9, dans laquelle I'agent tensio-actif 
non ionique possede un equilibre hydrophile-lipophile (EHL) au moins 6gal a trois. 

35 

11. Composition pharmaceutique pour administration orale selon la revendication 9, dans laquelle I'agent tensio-actif 
non ionique est choisi parmi un ester d'acide bras de polyoxyethylene sorbitol, une huile de ricin hydrogenee avec 
du polyoxyethylene et un ester d'acide gras de polyglycerine. 

40 12. Composition pharmaceutique pour administration orale selon la revendication 1, dans laquelle le monoglyceride 
d'acide gras et/ou Tester d'acide gras de polyoxyethylene sorbitane est utilise en une quantite de 1 a 100 parties 
en poids pour une partie en poids du medicament legerement soluble dans Teau. 

13. Composition pharmaceutique pour administration orale selon la revendication 9. dans laquelle le monoglyceride 
45 d'acide gras et Tagent tensio-actif non ionique autre que Tester d'acide gras de polyoxyethylene sorbitane sont uti- 
lises en une quantite de 1 a 100 parties en poids pour une partie en poids du medicament legerement soluble dans 
Teau. 

14. Composition pharmaceutique pour administration orale selon la revendication 1, dans laquelle Tagent tensio-actif 
so est une combinaison de monoglyceride d'acide gras et d'ester d'acide gras de polyoxyethylene sorbitane. 

15. Composition pharmaceutique pour administration orale selon la revendication 3, dans laquelle la substance inor- 
ganique poreuse est meiangee en une quantite de 1 a 100 parties en poids pour 10 parties en poids de la compo- 
sition non-micelle. 

55 

16. Composition pharmaceutique pour administration orale selon la revendication 1, dans laquelle la substance inor- 
ganique poreuse est choisie parmi Taluminate-silicate de magnesium et le dioxyde de silicium. 
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Revendications pour I'Etat contractant suivant : ES 

1 . Proc6de de pr6partion d'une composition pharmaceutique pour I'administration orale comprenant : 

(a) un medicament legerement soluble dans I'eau qui est un derive de dihydropyridine de formule 



R' — X 



R'OOC 




C00~ A 



R l H R a 



dans laquelle 



R 1 , R 2 et R 3 sont identiques ou differents et representent un alkyle, un cycloalkyle ou un alcoxyalkyle ; 
R 4 ' et R 5 sont identiques ou differents et represented un hydrogene, un halogene, un n'rtro, un alkyle 
halogene, un alkylsulfonyle, un alcoxy halogene, un alkylsulfinyle, un alkyle. un cyclo-alkyle, un alcoxy, un 
cyano, un alcoxycarbonyle ou un alkyrthio, a condition que R 4 et R 5 ne representent pas un hydrogene en 
meme temps ; 

X est un groupe constitue de vinylene ou d'azomethine ; 
A est un alkylene ; et 
B represente -N(R 6 ) 2 ou 




ou 

R 6 et R 7 representent effectivement un hydrogene, un alkyle, un cycloalkyle. un aralkyle, un aryle ou un 
pyridyle, Ar est un aryle ou un pyridyle et n est un nombre entier compris entre 0 et 2 ; 
ou ses sets d'addition d'acide, 

(b) au moins un agent tensio-actrf choisi parmi les monoglycerides d'acides gras et les esters d'acides gras de 
polyoxyethylene sorbitane, et 

(c) une substance inorganique poreuse, dans lequel 

(i) on dissout le medicament legerement soluble dans I'eau dans un agent tensio-actrf pour preparer une 
composition non-micelle, et 

(ii) on adsorbe la composition non-micelle de I'etape (i) sur la substance inorganique poreuse. 

Procede selon la revindication 1, dans lequel le medicament legerement soluble dans I'eau possede une Mod* 
ponibilite (%) 6gale ou inferieure a 10, lorsqu'il est administre par voie orale apres pulverisation en une ta.lle de 75 
M m (200 mesh) ou en-dessous et qu'il est mis en suspension dans une solution aqueuse de carboxymethylcellu- 
lose sodique a 0,5%. 
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3. Precede selon la revendication 1 , dans lequel le medicament legerement soluble dans Teau est choisi parmi 

le 2-(p-dimethylaminophenyl)ethyl methyl 2,6-dim6thyl-4-(4-cyano-2-pyridyl)-1,4-dihydropyridine-3,5-dicar- 
boxyiate et son chlorhydrate, 

5 le 2-(p-dim6thylaminoph§nyl)6thyl methyl 2,6<Jim6thyl^-(2-trifluorom6thyl-3i>yrkJyO-1,4<lihyd''Opyridine-3 i 5- 

dicarboxylate et son chlorhydrate, 

le 2-(p-dibenzylaminoph§nyl)6thyl methyl 2,6<lim6thyi^-(4<yano-2i5yrldyl)-1 l 4-dihydropyridine-3 l 5-dicar- 
boxylate et son chlorhydrate, 

le 2-(p-dibenzylaminoph6nyl)ethyl methyl 2,6-dim6thy1-4-(2-trifluorom6thyl-3-pyridyl)-1 ,4<Jihydropyrldine-3,5- 
io dicarboxylate et son chlorhydrate, 

le 2-[p-(4-benzhydrylpip6razino)ph6nyl)6thyl methyl 2,6-dim6thyl-4-(4-cyano-2-pyridyl)-1,4-dihydropyridlne- 
3,5-dicarboxylate et son chlorhydrate, 

le 2-[p-(4-benzhydrylpip6razino)ph6nyl)6thyl methyl 2,6-dim6thyl-4-(2-trifluorom6thyl-3-pyridyl)-1 ,4-dipydropy- 
ridine-3,5-dicarboxylate et son fumarate, et 
15 le 2-[p-(4-benzhydrylplp6razino)ph6nyl)6thyl methyl 2,6-dim§thyl-4-(3-nitroph6nyl)-1 l 4-dihydropyrldine-3,5- 

dicarboxylate et son chlorhydrate. 

4. Procede selon la revendication 1 , dans lequel le monoglyceride d'acide gras est un monoglyceride d'un acide gras 
ayant de 14 & 28 atomes de carbone. 

20 

5. Precede selon la revendication 4, dans lequel I'acide gras ayant de 14 & 28 atomes de carbone est choisi parmi 
I'acide palmrtoieique, I'acide oieique, I'acide linoieique et I'acide linoienique. 

6. Procede selon la revendication 1 , dans lequel Tester d'acide gras de polyoxyethylene sorbitane est un ester d'un 
25 acide gras ayant de 1 0 k 1 8 atomes de carbone. 

7. Procecte selon la revendication 6, dans lequel I'acide gras ayant de 1 0 & 1 8 atomes de carbone est choisi parmi les 
esters d'acides gras de polyoxyethylene sorbitane comme le monoo!6ate de polyoxyethylene sorbitane, le monos- 
tearate de polyoxyethylene sorbitane, le monopalmitate de polyoxyethylene sorbitane et le monolaurate de poly- 

30 oxy6tnyiene sorbitane. 

8. Precede selon la revendication 1 , dans lequel on ajoute un agent tensio-actrf non ionique autre que Tester d'acide 
gras de polyoxyethylene sorbitane. 

35 9. Precede selon la revendication 8, dans lequel Tagent tensio-actrf non ionique possede un equilibre hydrophile-Jipo- 
phile (EHL) au moins 6gal k trois. 

10. Precede selon la revendication 8, dans lequel Tagent tensio-actif non ionique est choisi parmi les esters d'acides 
gras de polyoxyethylene sorbitol, I'huile de ricin hydrogenee avec du polyoxyethylene et un ester d'acide gras de 

40 polyglycerine. 

11. Precede selon la revendication 1 , dans lequel on utilise le monoglyceride d'acide gras et/ou Tester d'acide gras de 
polyoxyethylene sorbitane en une quant'rte de 1 k 100 parties en poids pour une parti e en poids du medicament 
legerement soluble dans Teau. 

45 

12. Precede selon la revendication 8, dans lequel on utilise le monoglyceride d'acide gras et Tagent tensio-actif non 
ionique autre que Tester d'acide gras de polyoxyethylene sorbitane en une quantite de 1 a. 100 parties en poids 
pour une partie en poids du medicament legerement soluble dans Teau. 

so 13. Precede selon la revendication 1 , dans lequel Tagent tensio-actif est une combinaison de monoglycerides d'acide 
gras et d'esters d'acide gras de polyoxyethylene sorbitane. 

14. Precede selon la revendication 1 , dans lequel on melange la substance inorganique poreuse en une quantite de 1 
d 100 parties en poids pour 10 parties en poids de la composition non-micelle. 

55 

15. Precede selon la revendication 1, dans lequel la substance inorganique poreuse est choisie parmi Taluminate-sili- 
cate de magnesium et le dioxyde de silicium. 
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